Cardiac electrophysiological phenotypes in postnatal expression of Nkx2.5 transgenic mice.
Nkx2.5 is a conserved homeodomain (HD) containing a transcription factor essential for early cardiac development. We generated several mutations modeling some patients with congenital heart disease. Transgenic mice (tg) expressing the wildtype Nkx2.5 under beta-myosin heavy chain (MHC) promoter died during the embryonic stage. However, tg mice expressing this mutation under beta-MHC promoter (beta-MHC-TG(I183P)), the wildtype Nkx2.5 (alpha-MHC-TG(wild)), and a putative transcriptionally active mutant (carboxyl-terminus deletion, alpha-MHC-TG(DeltaC)) under alpha-MHC promoter showed postnatal lethal heart failure. Given the profound atrioventricular conduction abnormalities we recently demonstrated in beta-MHC-TG(I183P) mice, the aim of this study was to determine whether alpha-MHC-TG(wild) and alpha-MHC-TG(DeltaC) mutant mice display similar cardiac electrophysiological phenotypes. Surface ECG recordings and in vivo electrophysiology studies were performed in alpha-MHC-TG(wild) mice and controls at 6 weeks of age, and in alpha-MHC-TG(DeltaC) mice and controls at 10 weeks of age. Ambulatory ECG recordings in alpha-MHC-TG(wild) and controls were obtained using an implantable radiofrequency telemetry system. PR prolongation and atrioventricular nodal dysfunction were detected in alpha-MHC-TG(wild) and alpha-MHC-TG(DeltaC) mice. Bradycardia and prolonged PR interval were seen in ambulatory ECG of alpha-MHC-TG(wild) mice compared to controls. Several alpha-MHC-TG(wild) mice died of bradycardia. Fetal and neonatal mutant Nkx2.5 expression causes severe cardiac conduction failure. Postnatal overexpression of nonmutant (wild) Nkx2.5 also causes conduction abnormalities, although the onset is after the neonatal stage. Bradycardia and AV conduction failure may contribute to the lethal heart failure and early mortality.